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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a holding and fixing 
structure for abrasive of an electrodeposition tool preventing the 
drop of abrasive and having excellent durability and a manufacturing 
method therefor. 

SOLUTION: In this electrodeposition tool composed of a structure 
in which abrasives adhere on a surface of a tool shaft member and 
are held and fixed by an electrodeposited metal, minute holes having 
a depth less than a particle diameter of the abrasive and such hole 
diameter that allows one abrasive to be fitted therein are formed on 
the surface of the shaft member at equal distribution density 
(number/mm2) f and the abrasive is fitted in the minute hole to 
electrodeposit and fix it. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The electrodeposted tool characterized by coming to carry out electrodeposted 
immobilization of this abrasive grain by the monolayer and equal distribution density 
(number/mm of pieces 2) on this shaft material front face in the electrodeposted tool 
which consists of structure which the abrasive grain was made to adhere to the front face 
of tool shaft material, and carried out maintenance immobilization with the electro- 
deposited metal. 

[Claim 2] The electrodeposted tool characterized by making an abrasive grain adhere to 
the front face of tool shaft material, having the depth of under the particle size of this 
abrasive grain in this shaft material front face, forming micropore with the aperture which 
can insert an abrasive grain piece by equal distribution density (number/mm of pieces 2) 
in the electrodeposted tool which consists of structure which carried out maintenance 
immobilization with the electro-deposited metal, inserting this abrasive grain in this 
micropore, and coming to carry out electrodeposted immobilization. 
[Claim 3] The manufacture approach of the electrodeposted tool characterized by coming 
to have the process which covers the resist coat over which a detailed through tube with 
the aperture which can insert an abrasive grain piece is distributed by equal distribution 
density (number/mm of pieces 2) on the front face of tool shaft material, the process 
which inserts an abrasive grain in the micropore of this resist, and carries out temporary 
attachment with an electro-deposited metal, and the process which exfoliates this resist 
film and carries out electrodeposted immobilization of this abrasive grain. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure and its manufacture 
approach of the electrodeposted tool by which an abrasive grain is distributed over the 
surroundings of tool shaft material by the monolayer and the equal distributed 
consistency. 
[0002] 

[Description of the Prior Art] With an electrodeposted tool, the abrasive grain made to 
adhere to the surroundings of axial material is buried around axial material with an 
electro-deposited metal, and it fixes. Although it is desirable for the piece piece to 
distribute independently by equal distribution density as for an abrasive grain, by the 
actual electrodeposted tool, two or more abrasive grains overlap like a dumpling, or there 
is also a part electrodeposited after the particle has appeared further on a particle. During 
a grinding process, a particle drops out, and these parts separate and cause the result 
which damages a processing ingredient. Severe processing quality comes to be required 
these days, and generating of the blemish by omission of an abrasive grain is no longer 
allowed. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention was made in view of this 
problem, and uses as an offer plug the structure and its manufacture approach of the new 
electrodeposted tool by which an abrasive grain is distributed over a shaft material front 
face by the monolayer and the equal distributed consistency. 
[0004] 

[Means for Solving the Problem] The above-mentioned technical problem is solvable 
with the following means. Namely, the electrodeposted tool characterized by coming to 
carry out electrodeposted immobilization of this abrasive grain by the monolayer and 
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equal distribution density timber/mm of pieces 2) on this s^ta material front face in the 
electrodeposted tool which consists of structure which the abrasive grain was made to 
adhere to the front face of ** tool shaft material, and carried out maintenance 
immobilization with the electro-deposited metal. 

** The electrodeposted tool characterized by making an abrasive grain adhere to the front 
face of tool shaft material, having the depth of under the particle size of this abrasive 
grain in this shaft material front face, forming micropore with the aperture which can 
insert an abrasive grain piece by equal distribution density (number/mm of pieces 2) in 
the electrodeposted tool which consists of structure which carried out maintenance 
immobilization with the electro-deposited metal, inserting this abrasive grain in this 
micropore, and coming to carry out electrodeposted immobilization. 
** The manufacture approach of the electrodeposted tool characterized by coming to 
have the process which covers the resist coat over which a detailed through tube with the 
aperture which can insert an abrasive grain piece is distributed by equal distribution 
density (number/mm of pieces 2) on the front face of tool shaft material, the process 
which inserts an abrasive grain in the micropore of this resist, and carries out temporary 
attachment with an electro-deposited metal, and the process which exfoliates this resist 
film and carries out electrodeposted immobilization of this abrasive grain. 
[0005] 

[Embodiment of the Invention] It is the description that distribute by distribution density 
that the abrasive grain of this invention electrodeposition tool has the independent 
particle of a piece piece and equal, and electrodeposted immobilization of the piece piece 
is carried out independently. 

[0006] Drawin g 1 -5 are a mimetic diagram explaining the decentralized structure of this 
invention abrasive grain. Drawing 1 -2 are a mimetic diagram explaining the structure 
which punches micropore and axial material is made to distribute. The distribution 
condition of micropore 2 is punched by regular pattern like drawing 2 . The magnitude of 
micropore 2 is the diameter which can insert an abrasive grain piece, and when an 
abrasive grain is inserted, it punches the depth to which the tip of an abrasive grain 
projects besides a hole, i.e., the depth of under particle size. Drawing 1 is drawing 
explaining this situation. An approach mechanical [ laser, blasting, etching, etc. ] and 
chemical can be suitably used for the means of punching. As long as the means of 
punching is a means which can punch the hole of the above-mentioned conditions, what 
kind of means is sufficient as it. Next, an abrasive grain is inserted in a hole, 
electrodeposition for seed attachment is performed, and temporary attachment of the 
abrasive grain is carried out. After temporary attachment, after washing or the brush 
removes excessive abrasive grains other than the abrasive grain inserted in the hole, 
electrodeposition for building-ups for fixing an abrasive grain is performed. 
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[0007] Drawin g 3 -4 are aflhetic diagram explaining how^^insert an abrasive grain in 
the micropore which covered the resist film to axial material and was formed in this resist 
film. As first shown in drawin g 3 , this approach covers the resist film 3 to the axial 
material 1, and punches the hole which inserts an abrasive grain in the resist film using 
approaches, such as laser or phot lithography. The magnitude of a hole is the diameter 
which can insert an abrasive grain piece as well as drawing 1 and the case of 2, and is the 
depth of under particle size. Next, an abrasive grain is inserted in a resist hole, 
electrodeposition for seed attachment is performed, and temporary attachment of the 
abrasive grain is carried out. A resist is removed after temporary attachment. Drawin g 5 
is drawing explaining the situation when removing a resist. Next, electrodeposition for 
building-ups for fixing an abrasive grain is performed. 

[0008] Although the thickness of the electrodeposition for building-ups changes with 
applications, its thickness in which more than one half of the particle size of an abrasive 
grain is buried in general is desirable. 

[0009] If 0.001-50 micrometers of electroless deposition film are covered on the front 
face of axial material and an abrasive grain, while a clearance will be lost and a touch 
area will become large between an abrasive grain and a building-up metal before 
building-up electrodeposition, by a plated metal's entering all over the concave convex of 
an abrasive grain, and discovering a powerful anchor effect, omission of an abrasive 
grain are lost and endurance improves sharply, nickel system, Co system, and Cu system 
are desirable, electroless deposition is divided and nickel-P and nickel-B system plating 
are suitable for it. In order for plating thickness to lose a clearance between an abrasive 
grain and a building-up metal, 0.001 micrometers or more of plating thickness are 
required. Moreover, if plating thickness exceeds an upper limit, it is not a crack may 
occur on the plating film and omitted during processing, and desirable. 
[0010] A diamond, BN, SiC, WC and Si02, graphite, SiN, SiC-Cu, SiC-aluminum, and 
all other abrasive grains can be used for an electrodeposted abrasive grain regardless of 
grain size. 

[0011] Although nickel, cobalt, copper, an iron system metal, etc. can be suitably used 
for seed attachment and the electro-deposited metal for building-ups, a nickel system 
metal is the most desirable. 
[0012] 

[Example] Example 1 (diamond electrodeposition tool for CMP) 

Axial material: SUS304 stainless steel and disc-like shaft material drawin g 6 with a 

diameter of 120mm are the sectional views of axial material. 

abrasive grain: — grain size the distribution pattern shown in diamond abrasive grain 
drawing 7 of 100 meshes - axial material - the vertical lOOx side of 50 micrometers, a 
depth of 50 micrometers, and a hole - the hole which inserts an abrasive grain in the 
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distance of 50 micrometerMr between was punched. 

[0013] Cleaning, pickling, and after carrying out strike nickel plating, the diamond 
abrasive grain was put on A of axial material, and A' front face, and seed attachment 
plating of the axial material was carried out with the current density of 0.2 A/dm2 with 
nickel plating liquid of the following presentation for 120 minutes. 
Presentation nickel-sulfate 240 g/1 of seed attachment plating liquid, nickel chloride 40 
g/1, boric-acid 40 g/1, PH4.2, 55 degrees C of bath temperature. 
[0014] Next, the axial material which carried out seed attachment of the diamond 
abrasive grain was pulled up from plating liquid, it was failed with the harder brush to 
rub the abrasive grain which adhered in addition to the diamond which adhered too much, 
i.e., a concave hole, and the adhesion situation of a diamond was observed under the 
microscope. The diamond abrasive grain entered into all concave holes, and it was fixed 
by Electrodeposition nickel. 

[0015] Next, building-up plating was carried out with the current density of 1 A/dm2 
with the building-up plating liquid of the following presentation for 60 minutes, the 
building-up of the nickel was carried out to the surroundings of an abrasive grain, and 
about 80% of particle size was embedded. 

Presentation nickel-sulfate 240 g/1 of the electroplating liquid for building-ups, nickel 
chloride 45 g/1, boric-acid 40 g/1, stress reducer (world metal company make: zero oar) 20 
ml/1, PH4.2, 55 degrees C [0016] of bath temperature It was used for polish of a silicon 
wafer with an evaluation test diameter of 8 inches, and the engine performance was 
evaluated. It has ground to homogeneity, without the abrasive grain having been omitted 
and a blemish occurring to 1000 sheets. The diamond abrasive grain was omitted in the 
place which carried out the polish test on the other hand using the same tool made from 
the conventional process, and 120 sheets, and the blemish occurred. It has checked that 
the tool of this invention had effectiveness remarkable in the generating prevention of a 
blemish and the improvement of endurance by abrasive grain omission. 
[0017] Example 2 (diamond electrodeposition tool for CMP) 
The same axial material as an example 1 was used. 

Abrasive grain: The diamond abrasive grain of the same grain size (100 meshes) as an 
example 1 was used. 50 micrometers of photoresists were applied to the abrasive grain 
electrodeposition front face (A and A' side of drawing 6 ) of axial material, and only the 
part of the distribution pattern shown in drawing 7 punched the micropore (hole 100 x 50 
micrometers, a depth of 50 micrometers, distance of 50 micrometers of between) 
penetrated to axial material by the approach of removing a resist. 
[0018] The diamond abrasive grain was put on A and A' front face which applied the 
resist for the exposure front face of a resist and the axial material in micropore after 
carrying out strike nickel plating, cleaning, pickling, and, and seed attachment plating 
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was carried out with the cJftit density of 0.2 A/dm2 with n^el plating liquid of the 
same presentation as an example 1 for 120 minutes. 

[0019] Next, the axial material which carried out seed attachment of the diamond 
abrasive grain was pulled up from plating liquid, it was failed with the harder brush to 
rub the abrasive grain which adhered in addition to the diamond which adhered too much, 
i.e., a concave hole, the solvent removed the resist further, and the adhesion situation of a 
diamond was observed under the microscope. The abrasive grain of a piece piece was 
distributed by the distribution pattern shown in drawing 7 , and was being fixed by 
Electrodeposition nickel. 

[0020] Next, building-up plating was carried out with the current density of 1 A/dm2 
with the building-up plating liquid of the same presentation as an example 1 for 60 
minutes, the building-up of the nickel was carried out to the surroundings of an abrasive 
grain, and about 80% was embedded. 

[0021] It was used for polish of a silicon wafer with an evaluation test diameter of 8 
inches, and the engine performance was evaluated. It has ground to homogeneity, without 
an abrasive grain being omitted to 1200 sheets. It has checked that the tool of this 
invention had higher efficacy in omission prevention of an abrasive grain and an 
improvement of endurance. 

[0022] Example 3 (example which uses electroless deposition together) 
Axial material and an abrasive grain are the same as an example 2. It carries out on the 
conditions same to seed attachment of an abrasive grain, and a resist exfoliation process 
as an example 2. By the well-known approach, cleaning, SENSHITAIZA, and after 
carrying out activator processing, 0.05-micrometer electroless deposition of nickel-P was 
carried out for the front face which the whole abrasive grain surface which carried out 
seed attachment, the axial material A, and A' side exposed using the electroless 
deposition liquid of the following presentation. 

Presentation nickel sulfate of non-electrolyzed nickel-P plating liquid Building-up plating 
was carried out with the current density of 1 A/dm2 for 60 minutes with 20 g/1, sodium- 
citrate 30 g/1, specific hypophosphite 15 g/1, PH 8.9, and the building-up plating liquid of 
the presentation as an example 1 with next same 40 degrees C, the building-up of the 
nickel was carried out to the surroundings of an abrasive grain, and about 80% was 
embedded. 

[0023] It was used for polish of a silicon wafer with an evaluation test diameter of 8 
inches, and the engine performance was evaluated. It has ground to homogeneity, without 
an abrasive grain being omitted to 1500 sheets. It has checked that concomitant use of 
electroless deposition had remarkable effectiveness in omission prevention of an abrasive 
grain and an improvement of endurance. 
[0024] 
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[Effect of the Invention] A^rfull account was given above^Ts invention has 
effectiveness remarkable in omission prevention of the abrasive grain of an 
electrodeposted tool, and makes a great contribution to the endurance of a tool, and 
improvement in processing quality. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the Invention] This invention relates to the structure and its manufacture 
approach of the electrodeposted tool by which an abrasive grain is distributed over the 
surroundings of tool shaft material by the monolayer and the equal distributed 
consistency. 

[Translation done.] 
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PRIOR ART 

[Description of the Prior Art] With an electrodeposted tool, the abrasive grain made to 
adhere to the surroundings of axial material is buried around axial material with an 
electro-deposited metal, and it fixes. Although it is desirable for the piece piece to 
distribute independently by equal distribution density as for an abrasive grain, by the 
actual electrodeposted tool, two or more abrasive grains overlap like a dumpling, or there 
is also a part electrodeposited after the particle has appeared further on a particle. During 
a grinding process, a particle drops out, and these parts separate and cause the result 
which damages a processing ingredient. Severe processing quality comes to be required 
these days, and generating of the blemish by omission of an abrasive grain is no longer 
allowed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] As a full account was given above, this invention has 
effectiveness remarkable in omission prevention of the abrasive grain of an 
electrodeposted tool, and makes a great contribution to the endurance of a tool, and 
improvement in processing quality. 
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TECHNICAL PROBLEM 

[Problem (s) to be Solved by the Invention] This invention was made in view of this 
problem, and uses as an offer plug the structure and its manufacture approach of the new 
electrodeposted tool by which an abrasive grain is distributed over a shaft material front 
face by the monolayer and the equal distributed consistency. 
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MEANS 

[Means for Solving the Problem] The above-mentioned technical problem is solvable 
with the following means. Namely, the electrodeposted tool characterized by coming to 
carry out electrodeposted immobilization of this abrasive grain by the monolayer and 
equal distribution density (number/mm of pieces 2) on this shaft material front face in the 
electrodeposted tool which consists of structure which the abrasive grain was made to 
adhere to the front face of ** tool shaft material, and carried out maintenance 
immobilization with the electro-deposited metal. 

** The electrodeposted tool characterized by making an abrasive grain adhere to the front 
face of tool shaft material, having the depth of under the particle size of this abrasive 
grain in this shaft material front face, forming micropore with the aperture which can 
insert an abrasive grain piece by equal distribution density (number/mm of pieces 2) in 
the electrodeposted tool which consists of structure which carried out maintenance 
immobilization with the electro-deposited metal, inserting this abrasive grain in this 
micropore, and coming to carry out electrodeposted immobilization. 
** The manufacture approach of the electrodeposted tool characterized by coming to 
have the process which covers the resist coat over which a detailed through tube with the 
aperture which can insert an abrasive grain piece is distributed by equal distribution 
density (number/mm of pieces 2) on the front face of tool shaft material, the process 
which inserts an abrasive grain in the micropore of this resist, and carries out temporary 
attachment with an electro-deposited metal, and the process which exfoliates this resist 
film and carries out electrodeposted immobilization of this abrasive grain. 
[0005] 

[Embodiment of the Invention] It is the description that distribute by distribution density 
that the abrasive grain of this invention electrodeposition tool has the independent 
particle of a piece piece and equal, and electrodeposted immobilization of the piece piece 
is carried out independently. 
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[0006] Drawin g 1 -5 are a Wffnetic diagram explaining the Centralized structure of this 
invention abrasive grain. Drawin g 1 -2 are a mimetic diagram explaining the structure 
which punches micropore and axial material is made to distribute. The distribution 
condition of micropore 2 is punched by regular pattern like drawin g 2 . The magnitude of 
micropore 2 is the diameter which can insert an abrasive grain piece, and when an 
abrasive grain is inserted, it punches the depth to which the tip of an abrasive grain 
projects besides a hole, i.e., the depth of under particle size. Drawin g 1 is drawing 
explaining this situation. An approach mechanical [ laser, blasting, etching, etc. ] and 
chemical can be suitably used for the means of punching. As long as the means of 
punching is a means which can punch the hole of the above-mentioned conditions, what 
kind of means is sufficient as it. Next, an abrasive grain is inserted in a hole, 
electrodeposition for seed attachment is performed, and temporary attachment of the 
abrasive grain is carried out. After temporary attachment, after washing or the brush 
removes excessive abrasive grains other than the abrasive grain inserted in the hole, 
electrodeposition for building-ups for fixing an abrasive grain is performed. 
[0007] Drawing 3 -4 are a mimetic diagram explaining how to insert an abrasive grain in 
the micropore which covered the resist film to axial material and was formed in this resist 
film. As first shown in drawing 3 , this approach covers the resist film 3 to the axial 
material 1, and punches the hole which inserts an abrasive grain in the resist film using 
approaches, such as laser or phot lithography. The magnitude of a hole is the diameter 
which can insert an abrasive grain piece as well as drawin g 1 and the case of 2, and is the 
depth of under particle size. Next, an abrasive grain is inserted in a resist hole, 
electrodeposition for seed attachment is performed, and temporary attachment of the 
abrasive grain is carried out. A resist is removed after temporary attachment. Drawing 5 
is drawing explaining the situation when removing a resist. Next, electrodeposition for 
building-ups for fixing an abrasive grain is performed. 

[0008] Although the thickness of the electrodeposition for building-ups changes with 
applications, its thickness in which more than one half of the particle size of an abrasive 
grain is buried in general is desirable. 

[0009] If 0.001-50 micrometers of electroless deposition film are covered on the front 
face of axial material and an abrasive grain, while a clearance will be lost and a touch 
area will become large between an abrasive grain and a building-up metal before 
building-up electrodeposition, by a plated metal's entering all over the concave convex of 
an abrasive grain, and discovering a powerful anchor effect, omission of an abrasive 
grain are lost and endurance improves sharply, nickel system, Co system, and Cu system 
are desirable* electroless deposition is divided and nickel-P and nickel-B system plating 
are suitable for it. In order for plating thickness to lose a clearance between an abrasive 
grain and a building-up metal, 0.001 micrometers or more of plating thickness are 
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required. Moreover, if plat^^ thickness exceeds an upper li^^, it is not a crack may 
occur on the plating film and omitted during processing, and desirable. 
[0010] A diamond, BN, SiC, WC and Si02, graphite, SiN, SiC-Cu, SiC-aluminum, and 
all other abrasive grains can be used for an electrodeposted abrasive grain regardless of 
grain size. 

[0011] Although nickel, cobalt, copper, an iron system metal, etc. can be suitably used 
for seed attachment and the electro-deposited metal for building-ups, a nickel system 
metal is the most desirable. 
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EXAMPLE 

[Example] Example 1 (diamond electrodeposition tool for CMP) 

Axial material: SUS304 stainless steel and disc-like shaft material drawing 6 with a 

diameter of 120mm are the sectional views of axial material. 

abrasive grain: -- grain size the distribution pattern shown in diamond abrasive grain 
drawing 7 of 100 meshes -- axial material -- the vertical lOOx side of 50 micrometers, a 
depth of 50 micrometers, and a hole — the hole which inserts an abrasive grain in the 
distance of 50 micrometers of between was punched. 

[0013] Cleaning, pickling, and after carrying out strike nickel plating, the diamond 
abrasive grain was put on A of axial material, and A' front face, and seed attachment 
plating of the axial material was carried out with the current density of 0.2 A/dm2 with 
nickel plating liquid of the following presentation for 120 minutes. 
Presentation nickel-sulfate 240 g/1 of seed attachment plating liquid, nickel chloride 40 
g/1, boric-acid 40 g/1, PH4.2, 55 degrees C of bath temperature. 
[0014] Next, the axial material which carried out seed attachment of the diamond 
abrasive grain was pulled up from plating liquid, it was failed with the harder brush to 
rub the abrasive grain which adhered in addition to the diamond which adhered too much, 
i.e., a concave hole, and the adhesion situation of a diamond was observed under the 
microscope. The diamond abrasive grain entered into all concave holes, and it was fixed 
by Electrodeposition nickel. 

[0015] Next, building-up plating was carried out with the current density of 1 A/dm2 
with the building-up plating liquid of the following presentation for 60 minutes, the 
building-up of the nickel was carried out to the surroundings of an abrasive grain, and 
about 80% of particle size was embedded. 

Presentation nickel-sulfate 240 g/1 of the electroplating liquid for building-ups, nickel 
chloride 45 g/1, boric-acid 40 g/1, stress reducer (world metal company make: zero oar) 20 
ml/1, PH4.2, 55 degrees C [0016] of bath temperature It was used for polish of a silicon 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/30/2004 



THIS PAGE BLANK (usptoi 



Page 2 of 3 



wafer with an evaluation telfeiameter of 8 inches, and the e^^ne performance was 
evaluated. It has ground to homogeneity, without the abrasive grain having been omitted 
and a blemish occurring to 1000 sheets. The diamond abrasive grain was omitted in the 
place which carried out the polish test on the other hand using the same tool made from 
the conventional process, and 120 sheets, and the blemish occurred. It has checked that 
the tool of this invention had effectiveness remarkable in the generating prevention of a 
blemish and the improvement of endurance by abrasive grain omission. 
[0017] Example 2 (diamond electrodeposition tool for CMP) 
The same axial material as an example 1 was used. 

Abrasive grain: The diamond abrasive grain of the same grain size (100 meshes) as an 
example 1 was used. 50 micrometers of photoresists were applied to the abrasive grain 
electrodeposition front face (A and A' side of drawing 6 ) of axial material, and only the 
part of the distribution pattern shown in drawing 7 punched the micropore (hole 100 x 50 
micrometers, a depth of 50 micrometers, distance of 50 micrometers of between) 
penetrated to axial material by the approach of removing a resist. 
[0018] The diamond abrasive grain was put on A and A' front face which applied the 
resist for the exposure front face of a resist and the axial material in micropore after 
carrying out strike nickel plating, cleaning, pickling, and, and seed attachment plating 
was carried out with the current density of 0.2 A/dm2 with nickel plating liquid of the 
same presentation as an example 1 for 120 minutes. 

[0019] Next, the axial material which carried out seed attachment of the diamond 
abrasive grain was pulled up from plating liquid, it was failed with the harder brush to 
rub the abrasive grain which adhered in addition to the diamond which adhered too much, 
i.e., a concave hole, the solvent removed the resist further, and the adhesion situation of a 
diamond was observed under the microscope. The abrasive grain of a piece piece was 
distributed by the distribution pattern shown in drawing 7 , and was being fixed by 
Electrodeposition nickel. 

[0020] Next, building-up plating was carried out with the current density of 1 A/dm2 
with the building-up plating liquid of the same presentation as an example 1 for 60 
minutes, the building-up of the nickel was carried out to the surroundings of an abrasive 
grain, and about 80% was embedded. 

[0021] It was used for polish of a silicon wafer with an evaluation test diameter of 8 
inches, and the engine performance was evaluated. It has ground to homogeneity, without 
an abrasive grain being omitted to 1200 sheets. It has checked that the tool of this 
invention had higher efficacy in omission prevention of an abrasive grain and an 
improvement of endurance. 

[0022] Example 3 (example which uses electroless deposition together) 

Axial material and an abrasive grain are the same as an example 2. It carries out on the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/30/2004 



THIS PAGE BLANK (uspto 



Page 3 of 3 



conditions same to seed atraPiment of an abrasive grain, ancWr resist exfoliation process 
as an example 2. By the well-known approach, cleaning, SENSHITAIZA, and after 
carrying out activator processing, 0.05-micrometer electroless deposition of nickel-P was 
carried out for the front face which the whole abrasive grain surface which carried out 
seed attachment, the axial material A, and A 1 side exposed using the electroless 
deposition liquid of the following presentation. 

Presentation nickel sulfate of non-electrolyzed nickel-P plating liquid Building-up plating 
was carried out with the current density of 1 A/dm2 for 60 minutes with 20 g/1, sodium- 
citrate 30 g/1, specific hypophosphite 15 g/1, PH 8.9, and the building-up plating liquid of 
the presentation as an example 1 with next same 40 degrees C, the building-up of the 
nickel was carried out to the surroundings of an abrasive grain, and about 80% was 
embedded. 

[0023] It was used for polish of a silicon wafer with an evaluation test diameter of 8 
inches, and the engine performance was evaluated. It has ground to homogeneity, without 
an abrasive grain being omitted to 1500 sheets. It has checked that concomitant use of 
electroless deposition had remarkable effectiveness in omission prevention of an abrasive 
grain and an improvement of endurance. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 Drawin g 1 is drawing explaining the structure of making micropore inserting 
and distributing the abrasive grain of this invention tool. 

[Drawing 21 Drawin g 2 is drawing explaining the distributed condition of drawin g 1 . 
[Drawing 31 Drawin g 3 is the explanatory view of a resist hole. 
[Drawing 41 Drawin g 4 is an explanatory view in the condition of having inserted the 
abrasive grain in the hole of a resist. 

[Drawing 51 Drawing 5 is an explanatory view in the condition of having removed the 
resist. 

[Drawing 61 Drawin g 6 is the sectional view of the axial material of an example. 

[Drawing 71 Drawing 7 is the explanatory view of the distributed condition of the 

abrasive grain of an example. 

[Description of Notations] 

1 -- Axial material 2 -- Micropore 

3 — Resist film 
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